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container axial direction. 

USE - For performing e.g. hot isotropic press (HIP) 
process, high-pressure gas 

oxidation and nitriding process to the plate shaped body. 

.■-■■SSI^iihSr" SiUC ° n PrSSSUre "Potion 

Ens'^Mghly 119 * the e™ized container. 

DRAWING (S) - The figure shows the sectional view of the 
equipment. (1) K 

pressurized container; (2,3) vertical components; (5) 
sealing unit; (6) ' 

elevation unit; (7A) support stand, (A) silicon substrate. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

pr™set° CUment bGen tranSl3ted ^ C ° mPUter S ° ^ tranSi3ti0n may n0t reflect the ori 8 inal 
.2.**** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Inventionl 
[0001] J 



[The technical field to which invention belongs] this invention relates to the high-pressure «, „ WMW 
_0002J 

epical thing, and i, is already industrially used m^^JtXSSS^teS* * T^" 
vanous alloys, remova. of the renins po're inside the clbido 

f °"T °" deta j, led - izatio « of "LSI recentfy. moreover, after the aluminum wirins film 

SSSSSSTl"? r . The T *" alUminUm is n °' buried thecoma rho!e 
yioie tor energization) formed in the lower part has come out. as this solution technioue At the 

2*.?" d6greeS C 50 °, tO 1000 k ^ OT2 The P— aZZSg m«h^u process 
PreSSUre arg ° n 8iS ^sphere, and this hole is fill uped with aluminum ifcapSg S 

Shi" *' S T^u me i h0d Which pUts in one wafer at a time in a pressurized container is adopted 
from the request which performs pressurization embedding processing by this film formation and 
continuation by the so-called single wafer processing to which formal oLf he wiring mm " ^he 

rt i 7 - 502376 's well-known. Although it has structure which the supporter which receives a wafer 

ZjZZ?T na ^° tt0 ?i t ' OU!! nS POr,i0n) - - d a bott ° m container g«s up 3 down ahhough every 
[ wafer I sheet (work piece) ] ,s taken in and out of the exterior of a pressurized contamer wfch ,ht 
equipment, the wafer ,tself is transported to inside from from outside a coZw tow i e Tbouf 

z ss: object wwd "" » • «VoLt°ibied, 
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[UUU6J 

J?foblem(s) to be Solved by the Invention] In the case of above-mentioned HEP equipment, there are no 
^~ 0nS 1 ? * e r Tk Which opens and c,oses the ,id of equipment and'takes out a pro^ 
ZI J? ? Ver ' alth0U8h 3 Pr0CC ? ed iS Put int0 a ^iner-like fixture and receipts and 
Sf?S 1 f ^ 1 P men 1 t . are camed out in m any cases by the help, he has no container-like fixture etc 
n the product (tabular object) of the shape of sheet metal, such as Si wafer set as the ma fa .object of tnis 

ZT»?£ rae , ch f mSm u hlCh PUtS ° n pr0Cessed article h0,der in direct equipment or U taken out 

b Sh6d ' but SUch P rocessin 8 ^ impossible on parenchyma 
[0007] Moreover, with the equipment shown in ****** 7-502376, although there is no detailed 
.publication about handling of Si wafer of a processed article, it is accompS by operS ^dropping 

in the cylinder which operates by the connection tube ZpZlt"" " 
P h!n ■ ? 5 m the ° fficial report concem ed. Since the structure of making the processing room 

oSinf T ° Pemn ? " m ! mb6r HkC 3 C ° nneCti0n mbe f0r free P assa S e is included 8 so Z7Zy%Z 
rZ,nfv g f " Seal mecbamsm in this P ortit > n is needed, and it is inherent in the problem of the 
SrClnlT^ COmplicated and bei «g eas y to generate troubles, such as gas leakage 

' ° rder t0 , dehV 5 a pr0CeSsed wafer " Iike artide from susceptor in equipment 
HkeZ Jnlr er,n l the ^ Wh !fV Wafer is USUaI1 y floated from a susceptor, and inserted the fbrk- 
and Si n T , Crevice ™de between the wafer and the susceptor, and Was being floated in it 
and putting on this handling arm is required. The actuator for for that carrying out vertical movement of 
the wafer is required and ,t is required to form this actuator in the proceSngmom space of I 

S^fSSL^SSr 10 PreParC ^ eXteri ° r ° f 3 Pr ° CeSSing r °° m ™* a g6Stalt Hke dra ^ 5 > 

Snt !iT bei " 8 the P ? b,em 3S ****** 7 - 502376 that il is ^e when preparing outside and 
preparing in the interior, a driving source like an electric motor will be used under high-pressure-eas 

co^^ is required and the parts for introducing into the interior* a™Sd- 

container external shell the lead wire which supplies the power supply for a drive become indispensable 

lu It of Cr T ^ °?f rS Pr6SSUre ^ ° f the tebular ob J ect which canceKe 

tault of the conventional technology like the above 

[0010] 

£Sn n t S J° a r h S ° 1Ving ^ Pr ? l6m] this inVenti ° n h3S pr0vided me foll °wing technical means, in order to 
Ta rim B ab ° Ve - mentloned P ur P° se N amely, this invention concerning a claim 1 sets one tabular object 
whicrca^nut S Un26d COnma V? *? P ressure ***r of pressure treatment or the tabular object 
^ aforementioned pressurized container consists of a container 

SETS rZ memh f r f the u PP er ™ d Io wer sides carried out at least 2 ***** by the upper and lower 
cote S l^Th ner 5' ° nentatl0ns lt has the P<x«™ ^Wch forms a processing ram when this 
TheS^tf 17? COm P° slt,on meraber of th ese upper and lower sides in the division section, 
lhe aforementioned division section is equipped with a seal means to prevent the fluid leak from a 

■'Srto cZ- a ; iSe - and - fa11 means t0 go up and down a bottom container composition^ 
t^ilZ^T^ 0n , en ? tl0nS am ° ng memberS - the aforementioned container composition - It 

i^SSSioJ 5?™ th , 6 K UPPOrt rrZ hiGh SUpP ° rt a tabular ob j ect in * e aforementioned 
fo , Z, 8 r °u° m> an , d haVmg the handlin g robot which enables in-and-out of a tabular object 

WeofXT 8 r0 ° m , furtber m thestate where ^e aforementioned division section was deserted in the 
side of the aforementioned pressurized container 

[001 1] | moreover, the aforementioned seal means [ in / a claim 1 / at this invention concerning a claim 

for me fr P T 1116 fldd SCal Whh Whkh the rin g 0b -i ect which h as fitted into a part 
ZnrtlT Tu S ^ P rocess,n g room of a member, and this ring object are equipped - it is 

toSS^ST"* f membCr ^ ' Shaft - seali "g member furthe'rmore, a rise-and-fall m ans 
Ms fnventfr ^"f c ° mp0Sltl ° n member in a claim 1 t0 container shaft orientations in 

foff t Tn T rt ? rn ! ng 3 dmm 3 ~ ^ l0wer container composition member concerned - a top a 

&^SSl" m on »* B way ~ a position - a halt - possibIe - this middle - a p° sition - 

settmg a top and bottom container composit.cn - tt is characterized by to be formed the path where it 
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is deserted and the division section of a member enables in-and-out of a tabular object through a 
handling robot J ° 

[0012] Moreover, the support means which support the tabular object in a claim 1 in this invention 
concerning a claim 4 lower container composition - with the susceptor with which a part for the crevice 
;: .which forms the processing room of a member is equipped the shape of ** [ circumference / of this 
susceptor ] - and the pin member which it has in the vertical direction as floating, and a top and bottom 
container composition - when the division section of a member is made to desert it is characterized by 
consisting of springs which surface a tabular object from a susceptor through a pin member 

Embodiments of the Invention] Hereafter, with reference to drawing, the composition of the pressure 
treater of the tabular object in the gestalt of operation of this invention, a function, an operation, etc are 
explained. It shows one sheet at a time pressure treatment or the example of a processor which carries 
out reaction processing for a tabular object in drawing 1 within the pressurized container 1 by this 
invention. This view fills up the interior of equipment with a high pressure gas, and shows the process 
which is processing. In addition, the hydraulic pump for piping for supplying or discharging a high 

Fnn^ U i r i SaS> a C0m P ressor > * e source of § as > an oil hydraulic cylinder drive etc. is not illustrated 
[00 14J the container composition of the upper and lower sides to which at least 2 *** *s of the 
aforementioned pressurized containers 1 were carried out by the upper and lower sides of container shaft 
orientations-- from members 2 and 3 - becoming - **** - the container composition of these upper 
and lower sides - when members 2 and 3 coalesce in the division section, it has the portions 2A and 3 A 
which form the processing room 4, and the aforementioned division section is equipped with a seal 
means 5 to prevent the fluid leak from the processing room 4 the aforementioned container composition 
- the upper container which has path 2B which pours in and discharges the gas which is a pressure 
medium among members 2 and 3, the fluid of the supercritical state, etc. at the processing room 4 - a 
member 2 is fixed to the stand outside drawing - having - on the other hand - lower container 
composition - it has a rise-and-fall means 6 to illustrate a member 3 with the oil hydraulic cylinder 
which goes up and down to container shaft orientations 

Sol 5 ! 1 * h ^ th T P u P °^ mean l 7 Whi ° h SUpport the tebuJar A in the aforementioned processing 
™™ l'f n l >l handl,n 8 robo J 8 which cables in-and-out of the tabular object A to me processing 
room 4 further in the state where the aforementioned division section was deserted through extension 
operation of the nse-and-fall means 6 in the side of the aforementioned pressurized container 1 the 
aforementioned seal means 5 - lower container composition - the field seal with which the slot formed 
in the upper-limit side of nng object 5A which has fitted into crevice part 3 A which forms the 
processing room 4 of a member 3, and this ring object 5 A is equipped - shaft sealing which has fitted 
into the slot formed in the periphery side of member 5B and ring object 5 A - a member - it consists of 

[0016] the axial tension which acts in the vertical direction (container shaft orientations) when carrying 
out pressure treatment of the Si wafer A in the tabular object and.this example put on support means 7 at 
die processing room 4 of a pressurized container 1 - lower container composition - die cotter 10 which 

f£ q I ent V ,n /??°i surfac t of ; ton g ue of a member 3 ^ ^e direction of the diameter of a container by 
die operation of the drive cylinder 9, and upper container composition - it is supported by the press 

lt , ca " ™ freel y W tmck 12A through the proof-pressure board 1 1 grade 
[0017] the load by the high pressure gas mentioned above - upper container composition - a member 2 
conta,ner / om P° L sit i on - a field seal [ in / the seal means 5 of a high pressure gas / since 
a member 3 is compressed into the bottom and the crevice between up-and-down parting planes 

SP /l a li" 3 T" 1 ~ °" ri ^ S as u showed 5B in drawj ng ~ a parting plane - preparing - shaft sealing - 
- a member -- it is recommended that 5C uses a metallic ring this seal means 5 - the force of the high 
pressure gas inside a container - O-ring of a parting plane - the elastic defoimation - always - upper 
container composition - it can become the structure which is stuck to the sealing surface of a member 2 
and can follow ,n footsteps of expansion of the crevice by stretch of RI and the vertical direction of a ' 
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L uuisj me support means 7 which support the tabular object A - lower container composition - with 
susceptor 7A with which crevice part 3A which forms the processing room 4 of a member 3 is equipped 
the shape of** [circumference / of this susceptor 7A ] - and the pin which it has in the vertical 
direction as floating - a member - with 7B a top and bottom container composition - the time of 
making the division section of members 2 and 3 desert by the operation of the rise-and-fall means 6 etc 
7A though 7B " ^ C ° nS,StS ° f C0iI_Spring 7C which surfaces the ^ulw object A from susceptor 
[0019] furthermore, upper container composition - the clamp guide 13 is being fixed to crevice part 2A 
of a member 2, and semipermanent [ of the vertical movement of the clamp 14 of a disk form 1 is made 
possible to this clamp guide 13 this clamp - the tabular object A by which the member 14 is put on 
support means 7 does not move by flow of a pressure medium etc. - as - the clamp concerned - the 
tabular obj ect A is pressed down by the weight of a member 14 

[0020] lower container composition - a rise-and-fall means 6 to go up and down a member 3 to 
container shaft orientations It can stop in a position, the lower container composition concerned - a 
member 3 -- a top, a soffit, and a vertical edge - on the way - this middle - a position - setting - a ton 
and bottom container composition - it is formed as the path B which enables in-and-out of the tabular 

° i 6 ?u t t r ° U S>f he ¥ ndlin8 r ° bot 8 ™* which il is deserted and the division section of members 2 
and 3 has hand 8A and arm 8B shows by drawing 2 - drawing 4 

[002 1 ] It is required to open a pressurized container wide, to set a processed member (this invention Si 
wafer) u equipment, or to take it out first, on the occasion of actual processing. Drawing 2 and d rawing 
3 show typically the state of processing finishing and talcing out a wafer. Thickness a mainstream^afer 
now Although 0 5 to 0.8 mm and a diameter are 20cm, in order for the 30cm thing to also have appeared 
and to move such a thin disc-like processed material A, recently, the wafer handling robot 8 with the 
hand which usually carried out the fork configuration, and an arm is used 

[0022] first, the lower container composition after processing finishing and making the pressure of the 
processing room 4 almost the same as the pressure (usually atmospheric pressure or reduced pressure) of 
the s pressunzed-container exterior - the rise-and-fall means 6 which shows a member 3 with the oil 
hydraulic cylinder for lower container rise and fall is driven, and it depresses caudad the wafer 
receptacle pin incorporating spring 7C with the repulsive force of a grade which susceptor 7A of Si 
wafer is prepared [ repulsive force ] in the processing room 4, and has Si wafer lifted - a member - it is 
equipped with 7B moreover, the clamp of the above-mentioned wafer - it carries out semipermanent 
L of the member 14 ] so that it can fluctuate about 10-30mm to an upper container side -- having - **** 
- lower container composition - if a member 3 descends - a clamp - the soffit which a member 14 can 
move [ the ] -- stopping - the elasticity of spring 7C of the above [ Si wafer ] - a wafer receptacle pin - 
a member - it is raised when 7B goes up further - lower container composition - the state ( drawing2 ) 
where it became the grade by which a member 3 is dropped and the above-mentioned wafer ha^g 
robot s 8 arm nose of cam goes into a wafer inferior surface of tongue and the crevice between Si wafer 
susceptor 7A - once - lower container composition - movement in the lower part of a member 3 is 
stopped, and the wafer handling robot's 8 arm is inserted into the bottom of Si wafer as drawing 5 shows 
w nnS? Y 7 ^Ir" l0W t r ^"^composition - if a member 3 is moved caudad, Si wafer will be 
put on the wafer handling robot's 8 hand portion ( drawingl ) Wafer A is taken out by pulling out the 
water handling robot 8 to the pressurized-container section exterior in this state ( drawing 4 ) When 
conTe 8 rsely * preSSurized container > [t can c *«y out by performing operation of these series 

[0023] In the above explanation, as shown in drawing, even if the oil hydraulic cylinder for a lower 
container drive transposes the whole cotter to an oil hydraulic cylinder or a gas ** cylinder as well as 1 

k akTwft ° r rT re °" thC OUt T side L of a P ress frame , *e ^me effect can be acquired and this 

is also within the limits of this invention. In this case, neither these oil hydraulic cylinders nor a gas ** 
cylinder can be overemphasized by that it is necessary to use sufficient withstand load to support the 
™ generated with the pressure in a high pressure vessel at the time of processing 
10024] Moreover, wafer susceptor 7A is also recommended incorporating an electrostatic chuck and 
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tixing wafer A. In this case, the grade heavier than the spring force of wafer receptacle pin 7B of the 
wafer clamp material- 1-4 is lightweight, and it is enough. Furthermore, although the illustration ellipsis 
was earned out at susceptor 7A, heater element, such as a tabular heater, possesses. 
[0025] in addition - the seal means 5 ~ upper container composition -- it carries out, and about the 
handling robot 8, it may be accompanied by rise-and-fall operation, and including in a member 2 can 
also make [ possible ] this further Kannon starting a ceremony instead of a truck formula about a press 
frame 12 Moreover, about a pressurized container 1, it is desirable to be also able to use this periphery 
as a vacuum chamber and to consider as the bellows composition which follows the movement of 
container shaft orientations at this time 
[0026] 

[Effect of the Invention] The thing which were described above and for which a wafer is taken in and 
out of a pressunzed container becomes possible by this invention like, without installing a motor and the 
actuator for wafer movement of gas ****** in the interior of a pressurized container. Especially the 
thing that an actuator which has the sliding section exists near the Si wafer in order that generating of 
particle (dust) may reduce the quality of a processed article in the process which processes Si wafer used 
tor ULSI etc. is not desirable. That is, it is not desirable that such an actuator exists in a pressurized 
container with the equipment used in atmosphere, such as high-pressure gas, like this invention 
However, the effect of Si wafer which is a processed material being moved has one very large if 
actuators, such as a motor, are not used in fact with it difficult [ to move a processed material ] in many 
cases, without forming actuators, such as such meter, in the interior of a pressurized container by this 
invention, although it is the actual condition. 

[0027] In connection with the future densification of ULSI, it is expected that various use such as a 
pressunzation pad of a wiring film, high-pressure oxidization, high-pressure nitriding, a high-pressure 
reflow of an insulating oxide film, and super-criticality washing, spreads, and it is thought that the place 
which this invention contributes is large. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. ° 

2.**** shows the word which can not be translated. 
3 Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] — 
[Drawing 1] It is the cross section having shown under pressure treatment typically 
[Drawing 2 ] It is the cross section having shown the time of penetration of the handling robot after 
pressure treatment & 

[Drawing 31 It is the cross section having shown ****** of the tabular object by the handling robot after 
pressure treatment * luuuianer 

Prawing4] It is the cross section having shown the cash drawer (drawing) of the tabular object bv the 
handling robot after pressure treatment J 
Prawing 5] It is the C-C **** view of drawing 3 . 
[Description of Notations] 

1 Pressurized Container 

2 Upper Container Composition - Member 

3 Lower Container Composition - Member 

4 Processing Room 

5 Seal Means 

6 Rise-and-Fall Means 

7 Support Means 

8 Handling Robot 



[Translation done.] 
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DRAWINGS 



[Drawing 1 




TDrawing 2] 




[Drawing 3] 
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[Drawing 5] 

7B 




rPrawing 4] 




[Translation done.] 
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